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Abstract 
Environmental Risk Assessment (Short for ERA) begun in1970s, which was the result of the across development 
with EIA and RA. Its naissance, which indicates one great strategic turn in environmental protection, is a crying need 
of environmental protection one side, and a foregone conclusion of development in environmental science other side. 
It provides theoretical and scientific frameworks for environmental risk management and decision-making. This 
paper introduces the basic concepts, development history, recent research methods and results as well as their 
applications. It then discusses the existing problems in current environmental risk assessment practices and points out 
the field’s future development trend as well as some specific suggestions. 
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1. Introduction 
With economic development, industrialization and urbanization process accelerated, the rate of human 
consumption of natural resources has become faster. In this process, a large number of emissions into the 
environment, caused great harm on human health and the environment of human life. Initially people only 
pay attention to the research of govern the of environmental hazards. However, many toxic substances 
will cause long-term serious harm on the human health and the environment when they into the 
environment. Be thoroughly treatment will take a lot of manpower and material resources. Some even can 
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not control, and some industrial countries have to pay a heavy price [1]. After the 1970s, the 
environmental protection shift to the risk management before the pollutants into the environment, and the 
environment risk assessment have emerged. 
In the 1980s, there were several vicious environmental pollution accident shocked the world [2].They 
were including the 1984 isocyanate gas leak at Bhopal pesticide plant in India, the Chernobyl nuclear 
accident in The former Soviet Union at 1986. And in the year 2005, fatal pollution event of the Songhua 
River caused by phenol installation of Jilin Petrochemical Company. These events greatly stimulate and 
promote the environmental risk assessment research carried out. Environmental risk assessment is not 
only the inevitable result of environment scientific development, but also is an urgent need for social 
security. It has become the scientific and important basis of the environmental risk management and 
environmental decision-making [1, 3]. 
2. The concept of Environmental Risk Assessment 
Environmental risk is probability value of an undesirable event and its consequences that arise from a 
spontaneous natural origin or from a human action that is transmitted through the environment, and cause 
harmful, damaging and even destructive effects on human society and natural environment [4, 5]. It 
commonly exists in all kind of human activities and varies in characteristics and modes. 
Environmental Risk Assessment (ERA), is a scientific process which the development of various 
human actions or threatened harm caused (including natural disasters) on human health, social and 
economic development, ecological systems, the potential risks posed by the loss assessment and 
accordingly the management and decision-making process, narrow sense refers to the toxic chemicals 
harmful to human health effects of the degree of probability estimates, and reduce the environmental risks 
of proposed solutions and countermeasures. 
3. The development history and recent research of ERA 
3.1. The development history of ERA in the foreign 
The environmental risk assessment is a new aspect of environmental impact assessment. Along with 
the development of environmental impact assessment of construction projects, people realized the 
importance of the study to the accident to the environmental impact. Environmental risk assessment (ERA) 
has been developing as a technique and a profession since the 1970s, which the United States is one of the 
countries to study the earliest and most mature (Table 1), the representative is a report named "large-scale 
nuclear power plant in the theoretical possibility of major accidents and consequences," by the United 
States Atomic Energy Commission as (USNRC). In 1975， the conference of human environment 
international scientists was held in Tokyo, Japan. Walter proposed environmental impact assessment 
should including the impact analysis on the faulty of the policy, and to make appropriate contingency 
plans. In 1987, European Economic Community (EEC) provided for the factory must be carried out 
environmental risk assessment which may be prone chemical accidents. Since then, different scholars and 
institutions have launched a study on the environmental risk assessment in the world. Simultaneously will 
start the research hot spot to change the ecology risk assessment gradually, and has formed the 
environment risk assessment system's bare bone. 
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Table 1. The development of history in the United States [6] 
Development 
stage Times  Development situation 
Embryonic 
stage 1969~1982 The meaning of ERA unclear, just take test toxicity 
Preparatory  
stage 1983~1988 
The US NAS proposed risk assessment “four steps”; 
The US EPA released a series of technical documents , guidelines and criterion 
about ERA; 
Determined the ERA as a part or EIA. 
Formation and 
perfect stage 1989~present 
The US EPA definition the notion of ecological risk assessment and formulated 
the “Ecological Environmental Assessment Guide”; 
Determined the framework of ecological environmental assessment. 
 
3.2. The development history of ERA in the China 
China’s environmental risk assessment is at the initial stage. Although China started the research on 
the risk of accidents from 1980s, after 1990s, the scholars to attach importance to the research. Our study 
is concentrated on introduction and application the foreign research. At present, China does not have a 
suitable procedures and methods about risk assessment. Nevertheless, the department concerned has been 
clearly proposed the content of risk assessment through the regulation and management system. In 1993, 
Chinese National Environmental Protection Agency (NEPA) promulgated the Environmental Protection 
Standards: Technical Guidelines for Environmental Impact Assessment (HJ/T 2.1-93). In 1997, Chinese 
National Environmental Protection Agency (NEPA), Ministry of Agriculture and Ministry of Chemical 
Industry jointly promulgated a notice strengthening supervision and management of wastewater discharge 
from pesticide production units. In 2004, our country formulated the Technical Guidelines for 
Environmental Risk Assessment on Projects (HJ/T169-2004). However, studies on ecological risk 
assessment begin slowly, discussion about the basic theory and techniques of the ERA of the water 
environment, regional environment and other areas. 
4. Major research methods and results as well as their applications 
4.1. Major research methods 
With the development of the environmental chemistry, environmental medicine and environmental 
toxicology, study the poisonous and noxious substances which will bring harm to man and ecological 
environment is paid more and more attention, and the study’s contents and methods of ERA is developed. 
The methods can be divided into two categories: quantitative and qualitative methods (Figure 1). The 
quantitative methods are mainly based on experience and perceptual intuition judgement, such methods is 
easy to understand and its process is simple, but the methods rely on experience, with limitations, and lack 
of comparability of evaluation results. Quantitative methods by mathematical models to calculate some 
indicators, and obtained evaluation results. There are probabilistic risk evaluation method, the extent of 
damage evaluation method and jeopardy index evaluation method. Some researchers proposed another 
models and methods on some specific problems. Zhang yuqing proposed be application these theories and 
methods, such as fuzzy mathematics, grey system, nonlinear regression, stochastic process, reliability 
systems engineering and so forth. And combined the environmental risk data with computer emulation [7]. 
Sadiqa and Husain tried to use fuzzy set theory to evaluation of environmental risk [8].  
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Fig. 1. The major research methods of ERA 
4.2. Application status 
In recent years, environmental risk assessment would be included in the scope of environmental 
management in many developed countries. And ERA has become an important part of EIA which 
evaluation construction project, regional development and formulate policy. The accident risk assessment 
is the most widely used in the ERA, divided into the following: 
(1) Pesticides, persistent organic pollutants (POPs) and other chemicals production, storage, use, etc.. 
Such as, steger to assess the potential environmental impact of this release, studies on environmental fate 
and effects were conducted for a risk assessment of the frequently used X-ray contrast medium iopromide 
(brand name: Ultravist) [9]. Zhang Luoping using the SoilFug model to assess the impact on water 
resources, particularly on fisheries and mariculture [10].  
(2) Nuclear installations and ionizing radiation of risk assessment. For example, Brechignac think that 
the radioprotection of the environment needs to be discussed in a wider perspective, with particular 
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emphasis on the most advanced concepts which emerge from the efforts to deriving improved approaches 
to Ecological Risk Assessment [11]. 
(3) The ERA of recovery process of mining, petroleum, natural gas and abandoned mine sites. Pereira 
introduced a risk assessment model which application in Portugal to evaluation risk to human and 
ecological [12]. Stejskal evaluation the pillar industry in western Australia that oil and gas mining in 
shallow water can cause problems. 
(4) The ERA and the ecological risk assessment on water resources, wetlands and other habitats. The 
well-known research is Anderson studied the surface water and sediments in port of Copenhagen. 
5. Existing problems as well as some specific suggestions 
5.1. Existing problems 
(1) Theory divorced from practice. At present, the theoretical framework and technical line have been 
shaped. Many countries have recognized the importance of ERA, through enacting rules and regulations 
to develop ERA. However, in practice the process has many deficiencies. There are rarely involved in the 
contents of health risk and ecological risk in the documents that actual completed. Therefore, the research 
of application of ERA must be strengthened as well as the theoretical of ERA. 
(2) The problem of uncertainty. One of the basic characteristics of ERA is the uncertainty. Mainly 
from: (a) since the complexity of the objective world and the limitation of knowing the world, some of the 
phenomenon and mechanism of the risk is still no scientific knowledge; (b) due to the history of the ERA 
is short, relevant information and data accumulation is limited, lack of basic information ,to evaluate the 
result uncertain;(c) the models and methods which can be used to reasoning, calculation and decision-
making can not reflect the objective reality; (d) at present, there lack of the risk standards which could be 
accept by the public. 
(3) The field of study needs to be expanded. The current study of ERA focused on poisonous and 
noxious substances, radioactive substances and so on, and lack of study on other factors, such as 
biological, physical; To study the risk of sudden accidents is much more than the non-sudden accidents, 
the risk of acute toxicity is much more than the long-term chronic. And the field of study not including 
the other environmental pollution caused by noise and solid waste treatment and disposal. 
(4) The link between evaluation and decision-making is not enough. The ultimate goal of 
environmental risk assessment is to provide scientific basis for risk management, but the study of this 
aspect lacking comprehensive and systemic study. Environmental risk management is a multi-disciplinary, 
multi-domain, multi-level integrated management. It includes technical, economic, policy, law, public 
participation, ethics, etc., and thus the research should be strengthened that how to make ERA to make the 
fullest possible contribution towards the risk decision-making. 
(5) It difficult to compare the different risk. An important task of ERA is to compare different risk. But 
the effects of environmental hazards are extremely diverse. They could be classified as health hazards and 
economic losses two categories. The human health hazards including cause disease, death, disability, 
infertility and teratogenesis, etc. Far as the two criteria of death toll and economic losses, the problem is 
the number of deaths is high in one practice, and the economic losses is large in the other practice, the 
compare is difficult.  
5.2. Specific suggestions 
(1) Continue to strengthen the research on the relevant basic subjects. Environmental Risk Assessment 
is an emerging interdisciplinary discipline. The growth of ERA depends on the development of related 
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basic disciplines. In recent years, with the new biomarkers provided by genetic toxicology, 
toxicogenomics and proteomic studies in human research provided a number of available tools in 
assessing the health risks that related to the environmental pollutants. Henceforth, ERA will follow the 
latest developments in basic sciences intimately, and in theory, mechanism and technical methods will 
achieve greater breakthroughs. Broaden the research field of risk assessment, including ecological risk 
assessment, regional environmental risk assessment and other aspects. Strengthen the research on the 
management of environmental risk decision-making, which provided better prediction and management 
on environmental pollution or disaster event. 
(2) Enhance the accumulation of basic data and information. The probability of accident depends on 
the historic statistic data. Due to the short history of ERA, some industrial enterprises which have 
potential hazards that not have enough information on accident records, some companies do not even start 
accident records of work, which makes the accumulation of accident data is very scarce. Although some 
countries have established database such as the toxicity of toxic chemical. There more than 2 million 
kinds of chemicals that we have known, and more than 25,000 kinds of new materials were synthesized a 
year. Therefore, the work that accumulation the basis toxicity of toxic chemicals and the biological 
information is still long. 
(3) Further study on the uncertainty of risk assessment, to make the results of risk assessment more 
realistic, thereby reducing the uncertainty of the risk management decision-making. In addition, the risk 
criteria are significant uncertainties. How to solve these uncertainties and to achieve quantitative 
expression is a major research direction in the future.  
(4) Strengthen application of the ERA. At present, the practical application researches have very little 
contact with the theoretical research of ERA. While many countries and organizations to develop a risk 
management approach, such as environmental or regulatory system, but most of the environmental 
assessment did not include risk evaluation. In order to make the ERA to play a greater role, we should be 
established appropriate risk management institutions, be develop improved risk assessment guidelines and 
so on in the future.  
(5) The public is the greatest bearer of environmental risk, should also be a supporter of risk research. 
Should be raise the consciousness of the public to environmental risk through a variety of ways, and 
making them waded into the environmental protection activities more actively. 
6. Conclusions 
With entering a new era of environmental protection, the research of ERA is bound to make new 
contributions to human survival and to protect and improve the natural environment, and to advance the 
theory research of environmental science. 
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